The American Medical Association Current Procedural Panel developed a new billing code making behavioral health screening a reimbursable healthcare service. The use of computerized testing as a means for cognitive screening and brief cognitive testing is increasing at a rapid rate. The purpose of this education paper is to provide information to clinicians, healthcare administrators, and policy developers about the purpose, strengths, and limitations of cognitive screening tests versus comprehensive neuropsychological evaluations. Screening tests are generally brief and narrow in scope, they can be administered during a routine clinical visit, and they can be helpful for identifying individuals in need of more comprehensive assessment. Some screening tests can also be helpful for monitoring treatment outcomes. Comprehensive neuropsychological assessments are multidimensional in nature and used for purposes such as identifying primary and secondary diagnoses, determining the nature and severity of a person's cognitive difficulties, determining functional limitations, and planning treatment and rehabilitation. Cognitive screening tests are expected to play an increasingly important role in identifying individuals with cognitive impairment and in determining which individuals should be referred for further neuropsychological assessment. However, limitations of existing cognitive screening tests are present and cognitive screening tests should not be used as a replacement for comprehensive neuropsychological testing.
Introduction
As our population ages, there is a growing important role for cognitive screening tools to detect cognitive impairment that would otherwise go unappreciated. The 2010 Patient Protection and Affordable Care Act identified mental health screening as an essential health benefit. More recently, the American Medical Association Current Procedural Panel developed a new billing code (96127) making behavioral health screening reimbursable (Abraham, 2013) . Unexpected and unusually high utilization of the Current Procedural Terminology (CPT) code 96120 (billed for computerized testing) was observed over the past 5 years (Federal Register, 2015) . This increased use of computerized testing is believed to be, in large part, a result of using these tools to screen for cognitive impairment. There are misunderstandings regarding what differentiates cognitive screening from a clinical neuropsychological evaluation. The growing use of screening tools and increased development and use of computer-based cognitive assessment instruments has made the importance of this distinction even greater. The purpose of this paper is to provide information to help clinicians, healthcare administrators, and policy developers to better understand the purpose, strengths, and limitations of cognitive screening tests versus comprehensive neuropsychological evaluations.
Rationale for this Education Paper
Considerations for screening for disease and criteria for screening tests were described nearly 50 years ago by Wilson and Jungner in a report commissioned by the World Health Organization in 1968. Screening instruments are now common in medicine, where they are used for early detection of genetic diseases (Andermann & Blancquaert, 2010) , medical conditions such as hypertension (U.S. Preventative Services Task Force, 2009), and cardiovascular disease (Jacoby et al., 2015) . Their usefulness has been demonstrated in medical decision-making (e.g., resource allocation and treatment; Quinlivan et al., 2015) , collecting research data, and improving outcomes (Faruque et al., 2015) . In populations at risk for psychiatric disorders, for example, there are screening measures for post-traumatic stress disorder in Veterans (Tiet, Schutte, & Leyva, 2013) and depression in patients with cancer (Walker et al., 2014) .
Cognitive screening is common in primary care and community settings (Morley et al., 2015) . Some of the most commonly used tests include the Cambridge Cognitive Examination (Huppert, Brayne, Gill, Paykel, & Beardsall, 1995) , CogState (Makdissi et al., 2001) , MiniCog (Borson, Scanlan, Brush, Vitaliano, & Dokmak, 2000) , Mini-Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975) , Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005) , Neurobehavioral Cognitive Status Examination (Kiernan, Mueller, Langston, & Van Dyke, 1987) , NeuroTrax/BrainCare (Dwolatzky et al., 2003) , Six Item Screener (Callahan, Unverzagt, Hui, Perkins, & Henrie, 2002) , Rapid Cognitive Screen (Malmstrom et al., 2015) , St. Louis University Mental Status (Feliciano et al., 2013) , and CNS Vital Signs (Gualtieri & Johnson, 2006) . Statistical characteristics and other qualities of those measures are included in reviews by Cullen, O'Neill, Evans, Coen, and Lawlor (2007) , Cordell et al. (2013) , Zygouris and Tsolaki (2014) , and Morley et al. (2015) . Cognitive screening measures are sometimes used to identify treatable or reversible causes of cognitive impairment (Morley et al., 2015) or to identify cognitive impairment in at-risk populations, including patients with brain tumors (Raiker et al., 2015) , psychiatric disorders (Gierus et al., 2015) , traumatic brain injuries (Perry et al., 2015) , or mild cognitive impairment (MCI; Morley et al., 2015; Zygouris et al., 2015) . In 2001, the American Academy of Neurology (AAN) issued a practice recommendation supporting the use of cognitive screening measures in persons with suspected MCI (Petersen et al., 2001) . In 2010, AAN issued practice parameters regarding driving safety, noting the possible usefulness of MMSE scores for identifying patients with dementia who are at risk for unsafe driving (American Academy of Neurology, 2010) .
There are several advantages to using screening tools, particularly in a computerized format. The 2003 U.S. Preventative Services Task Force (Boustani et al., 2003) recognized that cognitive testing contributes to higher rates of detection of cognitive impairment in older adults (e.g., differentiating dementia from normal cognition) in primary care settings, compared to informal observation alone (Cordell et al., 2013) . Screening tests can serve as an impetus for further examination or as a baseline measure to determine change in clinical status over time. Cognitive screening tools typically require relatively limited administration time and less staff training (Cordell et al., 2013) . With regard to computerized cognitive screening tests, a 2012 position paper from the American Academy of Clinical Neuropsychology and the National Academy of Neuropsychology suggested that increased use of these tests is likely related to ease of patient and doctor accessibility, automation of interpretive guidelines and cutoffs, and reduced administration time and cost (Bauer et al., 2012) . Interestingly, a recent survey of neuropsychologists' use of computerized tests found that these factors contributed more to decisions about test usage as opposed to clinical factors like age, practice setting, or diagnosis (Rabin, Spadaccini, Brodale, Elbulok-Charcape, & Barr, 2014) .
Increased development and use of cognitive screening tests might reflect greater media attention to research advancements and increased public awareness of cognitive health and cognitive impairment associated with factors like brain injury (Moser, Schatz, & Lichtenstein, 2015) and dementia (Friedman et al., 2015) . Another major factor in the increased use of screening measures was the passage of the 2010 Patient Protection and Affordable Care Act, which identified mental health screening services as essential. The Affordable Care Act (ACA, 2010) specifically requires assessment of cognitive impairment in the Medicare Annual Wellness Visit (Cordell et al., 2013) . Not surprisingly, this new policy has resulted in increased utilization of cognitive testing billing codes by medical doctors and non-psychologist staff/practitioners at a rate that has exceeded several hundred percentage points each year over the last 5 years (Federal Register, 2015) . The new policy resulted in the creation of the CPT code 96127: Brief Behavioral Assessment, for reimbursable identification of emotional and behavioral health impairment.
In response to these factors, a statement on Screening and Psychological Assessment was provided by the Working Group on Screening and Assessment (WGSA), a collaboration of the American Psychological Association's Board of Professional Affairs and the Committee for the Advancement of Professional Practice of the American Psychological Association (2014). This statement provides information to aid in distinguishing between psychological screening versus more comprehensive psychological evaluation and assessment.
The current paper builds upon the work of the WGSA and specifically applies those statements and ideas to cognitive screening and neuropsychological evaluations. Such distinction is necessary because despite recommendations noted by the WGSA for appropriate training in use and interpretation of psychological assessment tools, the greatest increase in use of computerized and rapid cognitive screening measures is by non-psychologist physicians and support staff in medical/ neurology settings (Puente, 2013) . It is felt that these distinctions are of importance to neuropsychologists/psychologists, other medical disciplines who diagnose and treat cognitive impairment, public consumers, and third party payers.
Cognitive Screening Measures
The 2014 WGSA statement differentiates between screening tests or measures and psychological assessment. These statements are equally applicable to cognitive screening and neuropsychological assessment. According to the statement, screening tests: (a) can be used for the early identification of individuals at potentially high risk for a specific condition or disorder; (b) can indicate a need for further evaluation or preliminary intervention; (c) are generally brief and narrow in scope; (d) may be administered as part of a routine clinical visit; (e) may be used to monitor treatment progress, outcome, or change in symptoms over time; (f) may be administered by clinicians, support staff with appropriate training, an electronic device (such as a computer), or self-administered; (g) can be used by support staff who follow an established protocol for scoring with a preestablished cut-off score and guidelines for individuals with positive scores; and (h) are neither definitively diagnostic nor a conclusive indication of a specific condition or disorder.
Limitations of Cognitive Screening Measures
Bauer and colleagues (2012) detailed limitations of computerized neuropsychological assessment devices that may also be applied to screening measures more broadly. Such measures are often marketed to users without neuropsychological or psychometric training. They note that even the technical characteristics of such measures (e.g., software, installation, processing, and other computer-based factors) may affect test administration and reliability. This point highlights the need for user qualifications to include knowledge of psychometrics and relevant technical factors prior to interpretation of test scores acquired from such tests.
Cognitive screening tests are not in and of themselves diagnostic. Instead, they may indicate the likelihood of having a particular condition in comparison to a reference group (Cullen, O'Neill, Evans, Coen, & Lawlor, 2007) and may identify those persons who require more extensive, comprehensive, diagnostic neuropsychological assessment (Morley et al., 2015) . Cognitive screening tests should be carefully chosen to maximize detection of persons requiring further investigation although minimizing unnecessary evaluations resulting from false-positive results (Bauer et al., 2012 ; Cullen, O'Neill, Evans, Coen, & Lawlor, 2007) . Further, cognitive screening tests should be chosen based on availability of appropriate normative data that take into account demographic factors like age, ethnicity, race, education, and gender (American Academy of Neurology, 2010).
Additionally, important information may be missed when such tests are administered by support staff or when they are self-administered. As noted by Bauer and colleagues (2012) , "behavioral indicators of emotional, motivational, or mental status issues that might complicate test interpretation may be inadvertently missed," and critical non-neurologic factors in performance may not be considered, such as premorbid abilities and reading level, adequate attention and motivation, medication effects, and psychiatric status.
Finally, significant limitations exist when screening tools lack adequate classification accuracy. The potential for harm related to false-positive screening test results or over-diagnosis is significant, and psychological distress stemming from falsepositive screening results is well documented in medicine (Bond, Garside, & Hyde, 2015; Krantz & Meyers, 2015) . Likewise, false negatives or failure to identify cognitive impairment when present may result in missed treatment opportunities and may place an individual and the community in danger when an individual with impaired cognition engages in activities they may no longer be able to perform (e.g., driving and medication management).
Studies comparing the accuracy of the most commonly used cognitive screening tests (i.e., MMSE and MoCA) highlight these cautions and illustrate that sensitivity of these tools is low. That is, the use of these tests alone will miss a large proportion of individuals with true cognitive impairment. For example, Chan and colleagues (2014) found that 78% of stroke patients deemed cognitively intact by the MoCA, actually demonstrated cognitive impairment in one or more cognitive domains. Further, a high percentage (59%) who scored perfectly on the MoCA was found to be cognitively impaired on comparable neuropsychological assessment. A separate study of patients with brain tumors by Olson and colleagues (2011) also found that the MMSE and MoCA were lacking in sensitivity and missed many individuals with true cognitive impairment. The MMSE was particularly low in sensitivity, detecting only 19% of individuals with cognitive impairment. Sensitivity to detect cognitive impairment was better with the MoCA, but it still only reached 62%. Although the MMSE was highly specific (94%), the MoCA misclassified 44% of individuals as impaired when they were not.
Misclassification is likely further magnified when relying on individual cognitive domains of the MoCA. That is, scores on individual cognitive domains from the MoCA were poor predictors of actual impairment in corresponding areas on comprehensive neuropsychological testing (Moafmashhadi & Koski, 2012) . Inaccurate classification of screening measures is likely due to restricted range of scores, ceiling effects, and failure to measure relevant areas of cognitive functioning, such as intellectual functioning, processing speed, and visual memory. The MMSE and the MoCA are highlighted here as exemplars of commonly used cognitive screening measures. A systematic review of the many available cognitive screening measures was beyond the scope of this paper; however, it is likely that similar classification issues arise with other cognitive screening tests.
In summary, screening tests provide information about whether a person might have a diagnosis or a condition; they typically are not, however, sufficient to diagnose a condition or determine the clinical status of a patient. The classification accuracy of a screening test will depend on many factors, and there are limitations when using screening tests alone. Research on the current most commonly used cognitive screening tests highlights that the sensitivity of these measures is lacking and indicates a need to rely on clinical risk factors in addition to screening tests when determining who should be referred for further comprehensive neuropsychological assessment.
Comprehensive Neuropsychological Examination
Comprehensive neuropsychological assessment has well established clinical utility across multiple clinical disorders (Braun et al., 2011) and has been found to be more sensitive to impaired cognitive functioning than other medical tests (e.g., Schmand et al., 2014) . Neuropsychological assessment is a good predictor of later functional status (e.g., Green et al., 2008; Hanks et al., 2008; Sherman et al., 2011) . It is valued and found to be useful by its stakeholders, including patients, caregivers, and referral sources (e.g., Hilsabeck, Hietpas, & McCoy, 2014; Temple, Carvalho, & Tremont, 2006; Tremont, Westervelt, Javorsky, Podolanczuk, & Stern, 2002; Westervelt, Brown Tremont, Javorsky, & Stern, 2007) . Finally, its costutility has been well documented with reduced costs and reduced service utilization following neuropsychological evaluation (e.g., Prigatano & Pliskin, 2003; VanKirk, Horner, Turner, Dismuke, & Muzzy, 2013) .
The 2014 WGSA statement on screening measures and psychological assessment also provides direction that can be directly applied to neuropsychological assessment. That is, psychological/neuropsychological assessment: (a) provides a more comprehensive clinical picture of an individual; (b) is comprehensive in focusing on the individual's functioning across multiple domains; (c) can aid diagnosis and/or treatment planning in a culturally competent manner; (d) can identify psychological problems and conditions, indicate their severity, and provide treatment recommendations; (e) integrates results from multiple psychological tests, clinical interviews, behavioral observations, clinical record reviews, and collateral information; (f) may include screening measures that are used in conjunction with other information from the assessment, providing a broader context for interpreting the results; (g) may use screening results to determine the choice of instruments for an assessment; and (h) may cover multiple domains of functioning, such as language, memory, visual and verbal problem solving, executive functioning, adaptive functioning, psychological status, capacity for self-care, relevant psychosocial history, and others needed to respond to the referral questions. See Table 1 for summary of distinctions between cognitive screening tests and comprehensive neuropsychological evaluations.
When considering neuropsychological assessment, it is important to note the difference between simple cognitive screening tests like the MMSE, and brief focused neuropsychological assessment batteries, such as the Repeatable Battery for the Assessment of Neuropsychological Status (Randolph, Tierney, Mohr, & Chase, 1998) . The use of brief focused neuropsychological batteries is not routine and is determined by patient characteristics and referral questions. Brief neuropsychological assessments may be multidimensional or single-domain, and unlike screening tests may be diagnostic in certain cases. Brief focused neuropsychological assessment requires specialized training and expertise in interpretation and more intellectual work product than simply applying a defined cut-off score to a given participant (as is common with individual screening tests).
Further, Bauer and colleagues (2012) elaborate on the distinction between testing and assessment, citing Matarazzo (1990) : "testing" is defined as using "cognitive tests to obtain behavioral samples of abilities," in certain domains, although "neuropsychological assessment" is defined as comprehensive evaluation that "integrates test results, with history, symptoms, behavioral observations, physical findings…to yield interpretive statements about the underlying causes of the patient's performance pattern" (p. 6). Larrabee (2014) also details components of neuropsychological assessment in what he termed an ability-focused comprehensive neuropsychological test battery that is based on psychometric qualities of selected tests, performance validity measures, and multiple measures in each domain assessed. In practice, most neuropsychologists use an ability-focused battery that is relevant to referral questions, patient characteristics, and the need to differentiate diagnoses (Sweet, Meyer, Nelson, & Moberg, 2011) . Components of such a comprehensive neuropsychological battery are guided by training and clinical decision-making.
A proposed integrative process using cognitive screening tests and comprehensive neuropsychological assessments is presented in Fig. 1 . In a practical way, this model illustrates how the routine use of cognitive screening tests might affect care and assist medical providers in determining which patients would benefit from more comprehensive neuropsychological assessment. It is important to note, however, that this model should not be interpreted to mean that screening tests must Routine Medical Visit (e.g., Neurology; Primary Care)
• Risk factors present for cognitive decline?
• Cognitive complaints endorsed by patient or collateral?
• If YES to either, consider cognitive screening.*
Perform Cogntive Screening
• Was screening positive?
• Is diagnosis needed for treatment planning?
• Is assessment of functional abilities needed for medical decision making?
• If YES to any of above, consider referral for comprehensive neuropsychological evaluation.
Perform Comprehensive Neuropsychological Evaluation
• Did results indicate impairment?
• If YES, incorporate findings into medical treatment plan and monitor cognition. always precede referral for comprehensive evaluations. For instance, direct referral for comprehensive neuropsychological assessment may be most prudent when the presence of cognitive impairment is already known or suspected and when further medical decision-making would benefit from diagnostic clarity and/or determination of the pattern and magnitude of cognitive impairment. Further, this model presupposes that screening tests emphasize sensitivity over specificity. In this respect, optimal screening tests should avoid false negative errors, or in other words, should avoid missing true cognitive impairment when it is actually present.
Conclusions
The growth in development and use of cognitive screening tests has the potential to contribute to cost-effective delivery of services, improved healthcare resource allocation, early identification of patients in need of more comprehensive diagnostic evaluation, and improved cognitive outcomes. The greatest recent increase in use of these tests is by medical providers who typically do not have advanced training and experience with cognitive assessment or psychometrics. Thus, education on appropriate selection, use, and interpretation of cognitive screening tests is critical. This is an area of particular expertise for neuropsychologists, and represents an opportunity for the profession to guide others in making these choices. Also, a potential unintended consequence of the new CPT cognitive screening code may be confusion and complication of appropriate reimbursement for administration of cognitive screening tests versus administration and interpretation of neuropsychological screening batteries and comprehensive evaluations. This, too, presents an opportunity for the profession to publicly differentiate between the use of cognitive screening tests versus integrative, diagnostic evaluations performed by clinical neuropsychologists.
